The aim of the study was to evaluate the effect of high rape cake content and microbial phytase added to low-phosphorus diet on deposition of nutrients and energy in body of broiler chickens and quality of their bones. At the beginning, seven 1-day-old Ross 308 chickens were weighed, slaughtered, dried, and their bodies were analysed for gross energy and nutrient content. Next, 90 one-day-old chickens were randomly divided into three groups. The group I was fed control diet (RC), which contained 15% (starter) and 20% (grower) of rape cake of Lirajet cultivar with P (7.5 g kg -1 ) and Ca (10 g . kg -1). The group II was fed diet denoted as RC LP, which contained less P and Ca (5.8 g . kg -1 and 6.8 g . kg -1 , respectively) than the control diet. The diet for group III, denoted RC LP+ Phy, contained 5.8 g . kg -1 of P and 6.8 g . kg -1 of Ca, and was supplemented with enzyme preparation containing 0.35g
Rape cake (RC) is a relatively new rape product, which is obtained as a solid by-product in rapeseed oil production. The technology is more costeffective and environmentally friendly than the production of rapeseed meal. Rape cake can be a valuable source of protein and energy in poultry feeding. Janjescic et al. (9) found that it was possible to obtain the same live weight gains and feed conversion ratio after using 10% and 20% of rapeseed meal of 00 Silvia cultivar in mixtures for broilers. Rape cakes contain about 10 g of total phosphorus, in which a considerable part of crude phosphorus occurs in a phytate form, which is largely unavailable for monogastric animals (5) . Phytates can chelate divalent cations and can reduce availability of nutrients (6, 11) . Deficiency of available phosphorus in mixtures could be supplemented by inorganic phosphorus, but the increase in the inorganic phosphorus content in diets decreases the availability of phytate phosphorus (20) . Phosphorus and other elements could be disengaged from phytic-protein molecules as a result of phytase activity, consequently the amount of inorganic phosphorus could be reduced in mixtures (17) . Effects of using phytase in mixtures were different in various studies and depended on the kind of diets, amount of enzyme, non-phytic phosphorus level in diets, and the stability of endogenous phytase during the process (7, 24, 15, 22) . Phytase supplementation in broiler diets containing a high level of yellow and black rape cakes improved body weight, while feed conversion ratio did not change (23) . Huyghebaert et al. (8) stated the significant difference between the positive and negative (P-deficient) groups in chicken body weight at each age. Sebastian et al. (18) established that better feed conversion could be obtained by phytase supplementation to diets with low Ca content. The degree of utilisation of phosphorus increased when the level of calcium and phosphorus decreased in diets. According to Koreleski (10) , the level of calcium influenced bone weight and bone breaking strength, whereas the level of phosphorus did not have any effect on bone traits. Together with the increase in phosphorus in feed, the intake of the element increased; however, it did not influence the retention of the element in chicken body.
The aim of the study was to evaluate the effect of microbial phytase addition to diets deficient in phosphorus and calcium, and containing a high level of rape cake, on deposition of nutrients and energy in broiler chickens and quality of their bones.
Material and Methods
The experiment was carried out on one-day-old Ross 308 broilers. At the beginning of the experiment, seven chickens were weighed, slaughtered by cervical dislocation, and dried. The chicken bodies were analysed for gross energy and nutrient contents. The group was marked "0". Next, 90 one-day-old chickens were randomly divided into three equal groups (six replications x five birds; three replications of males and three replications of females). The birds were kept in metabolic cages. In the experiment, diets were prepared for particular periods: starter (1-21 d) and grower (22- 
o C in an oven and ashed. The chemical composition of diets, chicken bodies, and bones were analysed according to AOAC (2) and gross energy content was measured on an adiabatic oxygen bomb calorimeter KL-10.
The obtained results were analysed by one-way analysis of variance (ANOVA). Significance of differences between means was tested by Duncan's multiple range test. The calculations were performed using the STATISTICA software package ver.8, StatSoft Inc.
Results
The nutrients and gross energy content in the bodies of one-day-old chicken were lower than those in the 21-day-old broilers (Table 2) . On the other hand, the contents of nutrients and energy in the bodies of 21-dayold chickens did not differ significantly between treatments.
Body weight of chickens at 21 d of age ranged from 450 g to 469 g in particular groups and feed intake in the period from 1 to 21 d of age ranged from 767 to 840 g, but differences obtained between groups were not significant (Table 3 ).
Significant differences in crude ash and total phosphorus intake between groups were found. Body weight at 49 d ranged from 2,334 to 2,438 g and did not differ significantly between groups. Higher deposition of nutrients and energy compared to the quantity of intake were stated in groups fed low-phosphorus diets than the control diet, but the results obtained for nutrients and energy (except total phosphorus) were not significantly differentiated between groups. In case of total phosphorus, the differences were significant. The highest degree of deposition of phosphorus in chicken fed a diet with enzyme preparation containing phytase was noted. The length, relative weight, and girth of the femur as well as tibiotarsus were similar in particular groups (Table 4 ).
Significant differences in the total phosphorus content between groups were observed. The highest content of phosphorus in the femur of the control group and the lowest in the femur of chickens fed lowphosphorus diet were found. Addition of preparation of phytase to low phosphorus diets did not significantly influence the total phosphorus content in the femur, but the level of the element increased by about 3.58 percentage points when phytase preparation was added. 
Discussion
Rape cake of Lirajet cultivar contained 286.7g
. kg -1 of crude fat. It was higher than rape cakes evaluated by Smulikowska et al. (22) , which resulted from the kind of press used to obtain the oil. Podkówka et al. (13) reported the variability of nutrients in rapeseed cakes, particularly in case of the crude fat, which depended on the technology of expression. The content of saturated fatty acids in the lipid fraction (3.22% of total acids) was higher than in other doublezero cultivars (12) . Korol et al. (12) presented some differences, especially in relation to palmitic, oleic, eicosenoic, and erucic acid contents in rapeseeds. Body weight of 21-day-old chickens at (450-469 g) and feed intake from 1 to 21 d (767-840 g) obtained in the study were not significantly different between the groups. The results showed that the exogenous phytase supplementation caused lowering the dietary inorganic phosphate level, which was in agreement with the results obtained by Smulikowska et al. (22) . Zeb et al. (26) observed that the weight gains did not significantly decrease in chickens fed diets containing up to 15% rapeseed meal in mixtures, but feed conversion ratio worsened by about 5%. Body weight of chickens fed the low-phosphorus diet containing rape cake supplemented with phytase preparation did not increase significantly, when compared to the diet without phytase; however, it was a little higher. The addition of phytase to the diet with a low level of phosphorus and calcium showed the tendency to improve the body weight in the starter period. A degree of deposition of crude protein in the chicken body was on the level of 36.47%-45.13%. Banaszkiewicz (4) stated that the degree of deposition of crude protein of chickens fed the wheat-rape diet supplemented with amino acids was on the level of about 40%. The main factors that may decrease the protein utilisation from rape cake are glucosinolates (3, 21) . The presented results showed that the degree of deposition of crude ash (19.93%-27.11%) did not differ significantly between groups, but the highest deposition of ash in chickens in the low-phosphorus group without phytase supplementation was found. The highest degree of deposition of phosphorus in the chickens fed a diet with enzyme preparation containing phytase was also stated. Koreleski (10) proved that the intake of the element increased together with the increase in phosphorus content in feed; however, it did not influence the retention of the element in chicken body. According to Sebastian et al. (18) , the application of 600 FTU of phytase in mixtures with 0.31% of non-phytic phosphorus increased broiler body weight and feed conversion ratio, while Rutkowski et al. (16) showed that 750 or more units of phytase are required for a significant improvement of performance in chickens fed maize-rapeseed meal diets. The data suggest that the amount of endogenous phytase is extremely low in young birds, but it increases with age (19). Smulikowska et al. (22) found no significant interactions between the effect of rape cake and phytase supplementation on phosphorus retention.
The physical parameters of bones in chickens did not differ between groups, whereas there were some differences in total phosphorus content in bones between groups. In the experiment conducted by Puzio et al. (14) , the addition of phytase to the diet for broiler chickens did not have any effects on the quality of chickens' bone. Świątkiewicz et al. (25) obtained similar results by introducing phytase to the low-phosphorus diet (lower by about 40% of dicalcium phosphate). The tibiotarsus weight, ash content, and ultimate strength in chickens fed diets containing rapeseed cake did not differ compared to the control group, whereas the ash content in chickens fed diets with a lower level of calcium and phosphorus, as well as supplemented with phytase was slightly reduced, in comparison to nonsupplemented groups (22) .
